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AN EASY METHOD OF COPUTING LOGARITHMS TO MANY 

DECIMAL PLACES. 



BY WERNER A. STILLE, PH. D., HIGHLAND, ILL. 

Those who have had occasion actually to compute logarithms to 10, 12 
or more places of decimals will have found it a matter of considerable labor 
when any of the formulae given in the books was employed, a task moreover 
wherein errors are easily made. The following very smple method may 
therefore prove of advantage in making these calculations. In all the books 
treating of the subject of logarithms, so far as my knowledge extends, it is 
stated that the fundamental formula 

rt*2 /V)3 /y«4 

is not adapted to numerical computations except when x is less than unity, 
because for values of x greater than 1 the series is divergent. Yet this very 
series serves our purpose best when observing that Ig h = i lg (k n ) and that 
lg (ab) = lg a -\- lg b. It will presently be seen that for our purposes it is 
well first to compute the log. of a few of the first prime numbers, 2, 3, 5, 7. 

I begin therefore with lg 2. Since lg 2 = 1 lg (2") we may operate thus : 

Ig2 = jlg8,but 

lg 8 = lg [10(1-^)3 = lg 10 -Mg(l-A). 

Developing lg (1 — fo) into a series and reducing at once to common log. 

we have 

lg 8 = 1 + M [_( A )_i(^)2_ KA )3_ . . . ] 

M denoting the well known modulus, viz. ; M = .434924 . . . 

But we may employ any other power of 2 if such suits our purpose, for 
instance the 10th. Thus, lg 2 = T Vg 1024, but 

lg(1024) = lg [1000(1 + T Mo)] = 3+if[.024-i(.024) 3 +J(024) 3 -.. 

To show the working of this method I will compute lg 2 from this series 
to 12 places of decimals. 

The series in parentheses gives : 

+ .024 000 000 000 — .000 288 000 000 
.000 004 608 000 .000 000 082 944 

.000 000 001 5 92 .000 000 000 000 031 

+ .024 004 609 592 .000 288 082 944 

— .000 288 082 944 

.023 716 526 648 
This is the result of adding the five first terms of the series, for we see 
that the 6th and following terms have no influence upon the 12th decimal. 
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This last number must be multiplied by said modulus M. We find therefore, 

.023 716 526 648 
.423 294 481 903 

.009 486 610 659 2 

711 495 799 2 

94 866 106 4 

4 743 305 2 

2 134 486 8 

94 866 

9 486 4 

1 896 8 

23 7 

20 7 



.010 299 956 650 4 
Now adding the number 3 and dividing by 10 we have 
log 2 = .301029995665, 
true to 12 decimal places. 

To compute log. 3 we may also proceed in various ways. If convenient 
we may now make use of log 2 already ascertained. Thus we may say 
4 x 3 3 = 108, so that log 108 = 2 lg 2 + 3 lg 3. But 

log 108 = log [100(1 +dhr)] = S+iftxfo-KT^^+Mxfir) 3 — • •] 
which gives a rapidly converging series. Or we may operate thus : 

log 3 = i lg 9 = | lg [10(1-^)] = i+ W [-^-K^-HA)'-] 

a series computable with but very little labor. 
To compute log 7 we may operate thus : 
log98 = 21g7 + lg2 
log 98 = log [100(1-^)] = 2+ J/[-.02-i(.02) 2 -H.02) 3 - . . . ]. 

It will of course generally be advantageous to choose such power or pro- 
duct that its value is near 10, 100, 1000 &e. 

Now let it be required toac lculate the log. of some prime number betw'n 
10 and 100, say of 57. Taking 57 x 18 = 1026, 

log 1026 = 2 log 3 + lg 2 + log 57 

log 1026 = log [1000(1 + t Mtt)] = a+MijUv-H^foy+iiTUid*-'] 

a rapidly converging series. 

It is quite as easy to calculate the log. of the larger prime numbers. Let 
log 2503 be required. Multiplying by 4 we have 10012. 

log 10012 = 2 lg 2 + log 2503 

log 10012 = log [10000(1 + T J^o)] = 4+if[.00012-|(.00012) 2 + ..]. 
This series converges so rapidly that three terms of it give the log true to 
12 places of decimals. 



